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DDD pacing of pts with abnormal filling presented a "normalised pattern",
at 100 A-V delay probably due to increased atrial pressure resulting from
anticipation of ventricular spike, which avoids complete atrial relaxation and
makes mitral valve to open earlier. It seems that DDD pacing of pts with LV
hypertrophy, abnormal relaxation and normal performance needs of short A-
V delay to improve filling, whereas pts with normal filling at nominal values,
do not.
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ing PTCA for a single lesion in a major coronary artery, a Doppler guidewire
was used to measure distal flow velocity before and 15 minutes after angio-
graphically successful PTCA. Both measurements were repeated after intra-
coronary adenosine. A computer-assisted automated edge detection (CAAS
II) was used to assess the angiographic minimal luminal diameter (MLDl
and percentage diameter stenosis (DS). Minimal luminal cross-sectional area
(MLCSA) and percent cross-sectional area stenosis (CSA-St) were assessed
with videodensitometry.
Results: after PTCA, MLD increased from 1.09 ± 0.29 mm to 1.83 ± 0.33
mm, OS decreased from 61 ± 4% to 36 ± 2% (both p < 0.0001), while CSA·
St decreased from 79 ± 12% to 48 ± 16% (p < 0.0001). Distal coronary flow
reserve (CFR) increased from 1.58 ± 0.64 before PTCA to 2.58 ± 0.94 after
PTCA, p < 0.0001. Distal CFR was significantly correlated with MLD (see
figure), MLCSA, DS and CSA-St before PTCA. After PTCA no correlation was
observed between distal CFR and both geometric and densitometric indices
of stenosis severity.
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The composition of the atheroesclerotic coronary lesions is related with their
evolution and the device selection for endoluminal treatment. Objective: To
establish if the Video Densitometric Analysis (VDAl of the Intracoronary Ul-
trasound images (ICUS) can predict the composition of the atheroesclerotic
plaque. Material: 15 patients, 58.9 ± 9.8 years old, 87.5% males, in which
we obtained ICUS pre and post Directional Coronary Atherectomy (DCA) with
anathomopathologic analysis of the samples. Method: The video ICUS im-
ages were digitalized in a 512 x 512 matrix and analyzed for densitometric
differences with an Automatic Image Analysis System (AlAS) (Vidas 2000,
Zeiss Kontron). The pre and post DCA images were compared in order to
carry out the study on the resected atheroma. The components of the plaque
were arbitrary divided in three densitometric categories using a 256 gray
scale: High Density (HD) 121-255, Medium (MD) 81-120 and Low (LD) 30-
80. The relative percent of each component were automatically recorded.
The DCA samples were microscopically examined and input in the AlAS.
The components were divided in collagenous tissue (CT), lipid and necrotic
debris (LND) and proliferative tissue (PT). The areas of each component were
expressed as a percentage of the total. Linear Correlation Pearson Test was
applied. Results: Comparison between the ICUS and the histological com-
position of the plaque showed that the HD areas correspond to PT, the MD
areas to CT and the LO to LND. The correlation between the percentage dis-
tribution of the densitometric categories and the anatomopathologic com-
ponents showed a correlation coefficient (r) = 0.93 between HO and PT, r =
090 between MD and CT and r = 0.94 between LO and LND. Conclusion:
The VDA of the (CUS can easily distinguish three basics components of the
atheroesclerotic plaque: fibrous, lipid/necrotic and proliferative tissue. This
capability may be of interest for device selection for endovascular treatment.
In conclusion, the poor correlation after PTCA between quantitative angio-
graphic measurements and distal coronary flow reserve may indicate acute
or chronic disturbance of flow regulation and)or may reflect the limitations
of angiography in the assessment of lumen geometry after PTCA.
Video Densitometric Analysis of Intracoronary
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Reproducibility of Qualitative and Quantitative
Angiographlc Findings in the New Approaches to
Coronary Intervention (NACI) Registry
Do Angiographic Measurements of Stenosis
Severity Correlate with Doppler Flow Reserve?
Effect of Balloon Angioplasty
1 934-23 1
Reading #1 Reading #2 Kappa (kl ±SE
Pre-Procedural (%)
Total Occlusion/Eccentricity 30/58 3.0/61 100/075 01006
Angulationrrhrombus 16/90 17/6.0 072/068 0.08/0 12
Tortuosity/Calcification 3.0153 1.518.3 066/064 022/013
Post-Procedural (%)
Any Dissection/Staining 8.6/2.6 86/1.7 089/0.80 0.08/020
TIMI <3/Spasm 5.113.4 4311.7 071/066 016/023
EctasiaJLumen Irregularity 69/6.0 52/60 055)0.54 017/017
Thrombus/Haziness 2.6/120 26/15.4 032/0.28 025/0.12
Quantitative Angiography Reading #1 Reading #2 L'I ± SO Rlr
Reference Diameter mm 2.77 ± 0.64 2.78 ± 064 017 ± 016 093/0.93
Pre-MLD, mm 087 ± 0.68 0.91 ± 066 0.19 ± 018 093/0.93
Pre-% Diameter Stenosis 69 ± 20 68 ± 20 6±6 0.91/0.91
Final- MLD, mm 2.23 ± 0.85 213±083 022 ± 0.22 093/094
Final-% Diameter Stenosis 22 ± 21 25 ± 21 7±7 0.88/090
Jeffrey J. Popma, Elizabeth Kennard, Wanlin Yeh, Alan J. Merritt, Ya Chien Chuang,
Robert A. DeFalco, Benjamin Kleiber, Teraza Y. Conway, Anand Desai,
Katherine Detre. Washington Hospital Center, Washington, DC
To assess the reliability of qualitative morphologic and quantitative angio-
graphic measurements from the NACI Registry Angiographic Core Labora-
tory, repeat analysis of 135 lesions was performed >2 months after the ini-
tial analysis. Pre- and post-procedural lesion morphology was evaluated by
a trained technician utilizing standardized criteria; all readings were then re-
viewed at a separate sitting by an expert panel. Ouantitative angiographic
analysis was performed using contrast-filled guiding catheters and a vali-
dated edge-detection system (imageComm). Reproducibility for lesion mor-
phology was graded as poor-slight (k = 0.0-0.2), fair (k = 0.21--0.40), mod-
erate (k = 0.41-0.60), substantial (k = 0.61--0.80), and almost perfect (k ~
0.81-1.00). lntraclass (R) and Pearson (r) correlation coefficients are provided
for quantitative angiographic measurements.
We conclude that Core Laboratory measurements of pre-procedural mor-
phology, post-procedural dissection (±staining), and quantitative angio-
graphic indices are highly reproducible in the NACI Registry, although relia-
bility is lower for selected findings, including post-procedural thrombus and
haziness.
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D.E.B.A.lE. StUdy Group. Thoraxcenter, University Hospital D,jkzigt, Rotterdam, The
Nether/ands
The aim of the study is the correlation between angiographic and flow veloc-
ity measurements correlated before and after PTCA. In 72 patients undergo-
Pre-intervention intravascular ultrasound (IVUS) and coronary angiography
were used to assess plaque distribution in 963 native vessel target lesions
in 929 pts. Three definitions of lesion eccentricity IEcc) were used: (1)patho-
logic: presence of an arc of normal or disease-free arterial wall within the
lesion, (21 IVUS: Ecc index maximumlminimum plaque + media (P + M)
thickness >3.0, and (3) angiographic: one edge of the lesion in the outer
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Sensitivity and Specificity of Angiographic
Markers for Thrombus: A Prospective
Comparison with Angioscopy
Angiography
Coronary Angioscopy Safety Survey: European
Multicenter Experience
Jean Marc Lablanche, Herbert Geschwind, Alain Cribier, Peter Den Hejjer, Peter De
Jeagere, H.W. Hopp, European Angioscopy working group. Cardiologie B et
Hemodynamique, Hopital Cardiologique, l.ille, France
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The limitations of angiography for the detection of intracoronary thrombus
are well recognized. Between November 1991 and July 1994, we performed
402 angioscopy procedures in 225 vessels in 202 patients, with the Image-
Cath (Baxter).
We performed a prospective study in 190 of these patients, who had an
interpretable angioscopy performed just before PTCA to determine the sen-
sitivity and specificity of predetermined angiographic criteria that are con-
sidered to be indicative of the presence of intracoronary thrombus. Angio-
graphically verified thrombus was used as the gold standard for comparison.
Lesions were classified on angiography (2 orthogonal views) by indepen-
dent observers. The presence of an intraluminal filling defect, of overhanging
edges, of haziness, or of ulceration were noted. The characteristic ulceration
was not mutually exclusive of the other 3 characteristics.
Of 15 filling defects on angiography 14 (93%) had thrombus on angiog-
raphy; in the 23 lesions with overhanging edges 19 (83%) had thrombus on
angioscopy; in the 27 ulcerated lesions 21 (78%) had angioscopic thrombus;
in the 6 lesions that were hazy on angiography 5 had angioscopic thrombus.
In our model, using 5 prespecified angiographic characteristics, angiog-
raphy had high specificity (89%) but relatively low sensitivity (53%) for the
detection of thrombus compared to angioscopy.
Percutaneous coronary angioscopy ICA) which allows direct visualization of
the interior of the coronary arteries has potentially widespread application in
research and as an adjunct to coronary interventional procedures. To assess
the safety of coronary angioscopy, we surveyed 27 European centers where
angioscopy procedures were performed with the same angioscopic system
Image Cath (Baxter).
A total of 1746 (mean 1.62 per patient) angioscopy procedures were per-
formed in 1076 patients up to March 1994. Fifteen centers had performed
less than 25 procedures, 6 centers between 25 and 50 procedures and 6 cen-
ters between 50 and 200 procedures. Information regarding the total num-
ber of procedures, the number of major clinical complications and the num-
ber of minor complications (without clinical sequelae) was requested. Major
complications related or probably related to angioscopy were death n = 1
10.09%), acute myocardial infarction n = 2 (0.19%) and emergent coronary
artery bypass grafting n = 5 (0.46%). Coronary dissection related to cuff in-
flation n = 15 (1.39%), to manipulation of the fiber n = 14 (1.30%) or to the
passage of the guidewire n = 2 (0.19%) occurred in a total of 31 (2.88%) pa-
tients. Stent implantation for dissection was required in 5 (0.46%) patients.
Ventricular fibrillation during imaging, that required cardioversion, occurred
in 18 (1.67%) patients, Complications were significantly less frequent when
operator experience was >50 patients (2.0%) than when operator experience
was 25-50 patients (6.5%) or <25 patients (5.9%).
In conclusion, clinical adverse events related to the performance of coro-
nary angioscopy are rare. The rate of adverse events is related to operator
experience,
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one-quarter of the apparently normal lumen. Results: (11 Only 162 lesions
(16.8%) had an arc of disease-free arterial wall within the lesion. 12) The mean
IVUS Ecc index was 3.4 ± 2.3; only 5 lesions «1 %) were completel{ con-
centric (Ecc index = 1.0). and 419 (43.5%) were Ecc. Ecc lesions had larger
lumen cross-sectional areas, smaller P + M and external elastic membrane
cross-sectional areas, and smaller arcs of calcium (compared to concentric
lesions) suggesting that they represent less advanced disease. 13) By angiog-
raphy 547 lesions (56.8%1 were Ecc (p = 0.0182 vs IVUS). Angiographic Ecc
lesions had a larger IVUS Ecc index that was the result of a thicker maximum
P + M, not a thinner minimum P + M. Similarly, the angiographic classifica-
tion of lesion Ecc tended to increase (to 68%) with a larger IVUS Ecc index
(p = 0.0619).
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Patterns of Target Lesion Calcification in
Coronary Artery Disease
Gary S. Mintz, Jeffrey J. Popma, Augusto D. Pichard, Kenneth M. Kent, Lowell
F. Satler, Ya Chien Chuang, Gaston R. Dussaillant, Christine J. Ditrano, Martin
B. Leon. Washington Hospital Center, Washington, DC
Intravascular ultrasound (IVUS) and coronary angiography were used to as-
sess target lesion calcium (Ca) in 1155 native vessels in 1117 pts. IVUS de-
tected lesion Ca in 841 (73%). The arc of Ca measured 115 ± 110' and the
length 3.5 ± 3.7 mm. Lesion Ca was only superficial in 48%, only deep in
28%, and both superficial and deep in 24%. The arc of superficial Ca mea-
sured 85 ± 108' and the length 2.4 ± 3.4 mm. 373 reference segments 132%I
contained Ca; the arc measured 42 ± 80' and the length 1.7 ± 3.6 mm (all
p < 0.0001 vs lesion). Angiography detected Ca in only 440 lesions 138%,
p < 0.0001 vs IVUS). The angiographic detection of Ca was then compared
to the arc, length, distribution (superficial vs deep). and location (lesion vs
reference) of IVUS Ca. Using discriminant analysis, a model for predicting
angiographic Ca included the arc of target lesion Ca, arc of superficial Ca,
and length of reference Ca. It corre.ctly predicted angiographic Ca in 74.4%.
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Using discriminant analysis, a predictive model of angiographic Ecc was
constructed; it included lesion length and IVUS maximum P + M thickness,
but correctly predicted angiographic Ecc in only 57.7%. Conclusions: (1) Tar-
get lesions that fit the pathologic definition of Ecc are unusual. (2) Lesions
are less often Ecc than suggested by angiography, partly because longer
lesions more often appear to be Ecc by angiography. (3) There is substan-
tial disagreement between IVUS and angiography in the assessment of Ecc
(concordance rate = 52.8%). Therefore, IVUS assessments should be the
standard for evaluating plaque distribution if device therapy strategies are
determined by target lesion eccentricity.
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1934-301We Conclude: IVUS imaging shows that Ca is highly prevalent in most
native vessel lesions (73%) and is usually superficial (70%). Angiography
identifies only half of the calcified lesions; its sensitivity is influenced by the
circumferential distribution and superficial location of lesion Ca and by the
length of reference segment Ca. IVUS may be a necessary adjunctive imag-
ing modality if device therapy strategies are determined by the presence,
location, and distribution of Ca.
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Dietrich Gronemeyer 2, Rainer Seibel 2, Comella Sehnert 2, Raimund Erbel 1 .
2 Radiology Institute Muhlheim, University of WittenlHerdecke, FRG; 1 Dept. of
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Intracoronary stents are increasingly implanted by interventional cardiolo-
gists. Long-term prognosis for restenosis is better than for PTCA, but early
stent occlusion represents a major problem in the first three months. Con-
ventionally, stent patency can only be assessed by coronary angiography. Vi-
sualization of stainless steel is particularly difficult angiographically and ren-
ders localization impossible. Therefore, the role of EBT in the localization and
evaluation of patency of Palmaz-Schatz-stents was investigated. EBT was
